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Summary

Faculty members of the Unmiversity of Califorma, Berkeley, established the Mathematics,
Engineering, Science Achievement (MESA) Program in 1970 to increase the number of un-
derrepresented minority students who have sound academic preparation by mving them
the background to complete successfully a college program in engineering, mathematcs,
and science-based disciplines MESA directs 1ts efforts at the junior high school, semor high
school, and postsecondary levels

In January 1985, the Commussion 1ssued 1ts first report on MESA, and 1t supported As-
sembly Bilt 610 (Hughes, 1985) which included MESA 1n California statute A provision of
that legislation directed the Commussion to report on MESA's administrative operations
and policy-making processes by January 1989 This report fulfills that obligation by com-
menting on the effectiveness of MESA’s administrative and policy-making processes A
full-scale program review of MESA w1ll be forthcoming through future Commission evalu-
ations of intersegmental programs in general

This report coneludes that

* MESA continues to function as a cooperative effort involving secondary and postsec-
ondary educators in conjunction with private industry to prepare and encourage
students from historically underrepresented backgrounds to prepare for and succeed 1n
mathematics-based fields in college

e MESA’s Board of Directors 1s meeting 1ts legislative mandate 1n terms of 1ts composition
and operations

¢ Participants in MESA are succeeding in mathematics-based disciplines 1n secondary
school and college 1n higher proportions than their ¢lassmetes generally as well as
those majoring 1n engineering

On pages 12-13, the report contains two recommendations related to MESA and two related
to intersegmental educational equity programs 1n general, including MESA

1 Gaven 1its effectiveness, the sunset date clause of MESA should be removed from statute

2 Because MESA depends heavily on support from the private sector, particularly 1n
terms of personnel and services, to enrich the educational experience for participating
students, 1t should 1mprove its capacity to account for these indirect contributions

3 Intersegmental programs designed to improve the preparation and suceess of students
for college, especially those students from underrepresented backgrounds, should seek
to enhance their involvement with the private sector

4 The Commussion should review the current process established by the systems for
reviewing intersegmental program budgets as a first step in developing recommenda-
tions for the State with respect to a budgetary process that 1s responsive to the admin-
1strative and programmatic uniqueness of all intersegmental programs and practices

The Commussion adopted this report on January 23, 1989, on recommendation of 1ts Policy
Evaluation Commssion Additional copies of the report may be obtained from the Library
of the Commission at (916) 322-8031 Further information about the substance of the
report may be obtained from Penny Edgert of the Commaission staff at (916) 322-8028
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IN 1970, faculty at the University of Califorma,
Berkeley, who were concerned about the lack of rep-
resentation of American Indian, Black, Mexican-
American, and Puerto Rican students in mathemat-
1cs-based fields decided on their own volition to
initiate g program to address this 1ssue From this
imtial effort, the Mathematics, Engineering, Sci-
ence Achievement (MESA) Program has evalved into
an intersegmental program designed to

ncrease the number of minority students who
have sound academic preparation, giving
them the background to complete successfully
a postsecondary education in seience and math-
ematics-related disciplines MESA directs its
effort toward minority groups currently un-
derrepresented 1n jumor high school, semor
high school, and postsecondary engineering,
mathematics, and science-based courses and
disciplines (MESA By-Laws)

Presently, MESA 18 a program with three interrelated
major components

1 The original pre-college program focuses on high
school students beginning 1n Grade 9 This com-
ponent is centered at 16 California colleges and
universities, where staff coordinate the delivery
of services to 3,500 students 1n local high schools

2 The college-level Minority Engineering Program
{MEP) originated in 1973 at Californ:a State Uni-
versity, Northridge, to help minority students
majoring in mathematics-based fields In 1982,
the State provided resources to expand this MEP
component, which presently ¢perates on 18 post-
secondary sites, including 12 Califormia State
University campuses, five University of Califor-
nia campuses, and one independent university --
the University of Southern California In 1987-
88, nearly 2,500 college students participated in
this component

3 Recogmzing the necessity to intervene earher
than the senior high school level, MESA piloted a
Jumor high school component 1n 1983 with re-
sources provided by the Carnegie Corporation of

Background of the Study

New York At present, all 16 pre-college centers
operate "Junior” MESA programs at 57 junior high
schools, where approximately 1,500 students
participate

Organizational history of MESA

Four phases of MESA's organizational history provide
the context for this report

Phase I Unti1l 1979, MESA rehied exclusively on post
secondary institutional and private sector resources

Phase IT In 1979, the State began supporting MESA
through the budgets of the State Department of Edu-
cation, the California State Uruversity, and the Uni-
versity of California, in order to stimulate their 1n-
volvement in the program In turn, these systems
funneled their State appropriations to the Berkeley
campus

Phase I[IT After reviewing this budgetary mecha-
nism, the Legislative Analyst recommended in 1983
that State resources be allocated to the program
through one agency for the purpose of simplifying
the flow of funds Based on that recommendation,
the Stete Department of Education became the con-
duit for State resources, although 1t had no admin-
i1strative responsibility for those funds other than to
transfer them to the Berkeley campus

Phase IV In the 1984-85 Budget Act, the Legis-
lature included Supplemental Language directing
the Commassion to examine the administrative
operations of MESA and recommend 1mprovements, if
needed, 1n its functioning The Commission recom-
mended that

the State appropriation for MESA be shifted to
the University of California with an agree-
ment that the funds be provided to the Berke-
ley campus’s Lawrence Hall of Science for al-
location to campuses of the Umversity of Cali-
formia and the State Umversity and to sec-
ondary schools through the State Department



of Education, and that the Statewide MESa
office, 1n consultation with the Lawrence Hall
of Science, the MESA Board of Directors, the
systemwide offices of the University and State
University, and the State Department of Edu-
cation establish a process that insures the
participation of all parties in the development
and support of the MESA budget (1985, p 8)

Upon completion of that study and following the
Commission’s recommendation, MESA was included
in California statute for the first time through the
passage of Assembly Bill 610 (Hughes, 1985), a copy
of which 1s contained in Appendix A of this report,
and which directed that State resources for MESA
flow through the University of Californ:a to the Ber-
keley campus More recently, the State University
has requested and recewved augmentations for MEP
projects located on 1ts campuses through the annusl
State Budget process

Origin of this study

The introduction of AB 610 raised concerns that the
intersegmental nature of MESA might diminish
because of 1ts placement of budgetary and admin-
1strative authority and responsibility for the pro-
gram exclusively within the University of Califor-
nia To address this concern and momtor MESA as a
State program, AB 610 directed the Commussion to
report on the admimstrative and decision-making
mechanisms specified in the law

Prior to January 1, 1989, the California Post-
secondary Education Commission shall report
to the Legislature regarding all of the follow-
ng

(a) Whether MESA 1s operating as a coopera-
tive effort of secondary and postsecondary
educational institutions working with private
industry, as specified 1n Section 8604

(b) Whether the MESA Advisory Board 1s func-
tioning as specified 1n Section 8606

(¢) Recommendations for the improvement
of MESA operations, as appropriate and con-
sistent with legislative intent stated in Sec-
tion 8600

In this report, the Commission responds to that leg-
1slative directive within the context of examining
the extent to which the admimstrative and budget-
ary alliance with the Unmiversity has affected the
character of MESA Further, 1t focuses on the inter-
segmentality of the program with respect to MESA's
administrative and policy decision-making opera-
tions -- 1n contrast to past and future scheduled Com-
mission studies that center on MESA's effectiveness
m meeting 1ts goals Finally, this study provides an
opportunity to identify if there are generic structural
and operational aspects of intersegmental programs
that are of concern and should be discussed at a
statewide level

For this report, the Commussion compiled informa-
tion on the basis of

» Staff attendance at a meeting of MESA’s Board of
Directors and a review of minutes of other meet-
ings,

o Interviews with past and current chairpersons of
the Board,

o A survey of members of MESA’s Board of Directors
and its Industry Advisory Board,

¢ An interview with the director of the Lawrence
Hall of Science -- the Berkeley campus admims-
trator responsible for overseeing the program

¢ Interviews with University of California officials
responsible for communicating within the Univer-
sity MESA's resource needs and for allocating State
resources to MESA,

e Interviews with MESA's statewide program staif,
and

e Discussions with center program directors

Content of the rest of this report

This report contains three additional sections

o Part Two describes MESA's administrative opera-
tions and provides evidence on the extent to which
the program 1s functioning as "a cooperative effort
of secondary and postsecondary educational
instatutions working with private industry ™

e Part Three discusses MESA’s policy decision-mak-
ing process, with particular attention to the ex-
tent to whach 1ts Board of Directors 18 functioning



as prescribed 1n the law Because the ultimate
criteria by which to judge the quality of decision-
making 1s program effectiveness, this section 1n-
cludes a brief discussion of the extent to which
MESA 1s achieving its goal

e Finally, Part Four presents four conclusions about
MESA and four recommendations to enhance 1its
administrative and policy-making process for the
future
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IN THIS section of the report, the Commission as-
sesses the extent to which MESA 15 an effective coop-
erative effort among secondary and postsecondary
educators 1n conjunction with private industry Un-
derstanding the admmistrative structure of the pro-
gram provides Lnsights into the nature of this coop-
erative endeavor

Involvement of educational systems

There are three admimistrative levels of MESA (1)
its Statewide Office, (2) Project Centers, and (3)
School Sites The degree of involvement of educa-
tional systems differs by these administrative levels

Stateuwnde office

MESA 1s administered through the University of
Califormia, Berkeley, and 1ts Statewide Office 1s lo-
cated at the Lawrence Hall of Science -- a Berkeley
campus facility identified with mathematics and sci-
ence education The office 18 headed by a director
who reports to the director of the Hall -- the Berkeley
administrator responsible for overseeing the pro-
gram for the campus In turn, the director of the
Hall reports to the provost of the professional schools
on the campus In addition to this campus-level
structure, on matters related to allocation of State
resources, MESA's director communicates directly
with the University’s assistant vice president for
academic services in the Office of the President
While this orgamization appears to function effec-
tively, there is an anomalous quality to the strue-
ture As such, the Umversity should consider re-
viewing this aspect of MESA’s admimstrative opera-
tions

The Statewide Office consists of a director and four
full-time professional and five support staff who are
employees of the Berkeley campus The office coor-
dinates the operations of the 16 pre-college and 18
college centers by

MESA’s Administrative Operations

e 1mplementing program policy that has been devel-
oped with the adviee of the Board of Directors --
an ntersegmental body that includes represen-
tatives of private industry,

s allocating State and private sector resources,

» conducting nationwide fund-raising activities,
s performing evaluative and statistical functions,
e providing in-service traiming for program staff,
* monitoring progress of the program, and

o representing the program to various constituen-
cies, including the executive branch of State gov-
ernment, the Legislature, educational systems,
the private sector, and the general public

Project centers

All of MESA’s centers are located on university
campuses Their reporting relationships differ by
center, although all MEP directors are associated
with the engineering programs on their campuses
Staff at each center are employees of the host cam-
pus or its foundation The centers develop their
unique projects separately but under the general
guidelines and policies of the Statewide Office

School sttes

At each school site, a MESA advisor -- usually a math-
ematics or science teacher -- provides the daily lead-
ership for the program MESA advisors have either
been chosen by the school principal or have volun-
teered to assume this responsibility -- a contribution
of resources that 1s difficult to quantify but 1s partic-
ularfy valuable to the program

Clearly, both secondary and postsecondary educators
participate in MESA at all levelis of the program Sec-
ondary school involvement occurs through the MESA
advisors, while postsecondary involvement proceeds
through the program staff and through utilization of



campus facilities by students and staff, and aceessi-
bility to general campus services

Involvement of the private sector

All three administrative levels of MESA -- statewide,
center, and school -- have continuous involvement
with representatives of the private sector

Statewrde office

At the statewide level, two boards have been es-
tablished to assist the program

¢ The Industry Advisory Board (IAR) consists of
upper management executives who are appointed
by MESA's director and the chair of the IAB These
individuals facilitate commumeation between the
program and industry as well as advocate greater
financial and personnel involvement from in-
dustty The present members of this board are
listed 1n Appendix B

» The Industry Technical Board consists of repre-
sentatives of the human resources and personnel
divisions of participating companies This board
assists the program through facilitating the direct
involvement of industry representatives with stu-
dents, the creation of summer jobs and intern-
ships, and participation in MESA-sponsored activi-
ties

Project centers

Each center receives support from a corresponding
local Industry Advisory Board As at the statewide
level, these boards assist in securing resources and
corporate invelvement with the program

School sties

At the school level, the involvement of private 1n-
dustry takes the form of participation at MESA school
evenis by representatives from various companies
Further, a prominent feature of both the pre-college
end college programs are visits to companies during
which students explore career-related opportunities
and establish connections with engineering profes-
sionals

Resources supporting MIESA

The extent to which MESA 1s a cooperative effort
1sdemonstrated most clearly by 1ts several sources of
support, which have included educational institu
tions, philanthropic foundations, private industry,
and the State The State and private industry are
now MESA’s two major sources of revenue, and the
process for securing resources from them differs sig-
nificantly, as indicated below

State resources

State resources for MESA are obtained through the
University of Califormia budget process An agree
mert between the Berkeley campus and t} + Office of
the President established a process by which, when
program augmentations are sought, the MESA State-
wide Office 1initiates the request directly to the as-
gistant vice president for academic services of the
Urniversity That request competes with similar re-
quests from other University units for consideration
in the Office of the President The priorities estab-
lished through this internal process are included in
the budgetary proposals forwarded by the University
to the State Department of Finance Those augmen-
tation proposals that are approved by the Governor
and the Lemslature are included in the State Bud-
get In the years when MESA does not seek an aug-
mentation, the State support for the program
remains at 1ts present level, with range and cost-of-
living-adjustments (COLA) ineluded consistent with
the percentage adjustment received by the Univer-
sity that year

In addition to the State resources that flow to MESA
through the University of California, the California
State University may request additional resources
for those MEP centers located on its campuses For
the 1988-89 year, the State Unmiversity requested
and received an augmentation of $250,000 for s
MEP centers Despite this additional process avail-
able to the State Umiversity, the majority of re-
sources for these centers continue to flow from the
State appropriations in the University's budget for
MESA

Prwate sector resources

MESA secures private sector resources through a ma-
Jor development effort on the part of 1ts Statewide



Office Further, each center solicits funds from cor-
porations in 1ts local area

~  Display 1 below illustrates the outcome of these re-
source solicitation processes for the last four years
Several facts of note are evident from this display

¢ For each of the last four years, the ratio of private
to State support has exceeded the expectations 1n
AB 610, which required that MESA secure funds
from private industry for each year in an amount
at least equal to one-half of the State allocation
That 1s, the ratio between private and State re-
sources 15 expected to approximate a 1 to 2 match
-- or 50 percent As can be seen from Display 1,
the actual ratio has ranged between 54 and 68
percent

e The rate of growth of resources from the private
sector has outpaced the growth in the State al-
location for each of the last three years

¢ The vagaries of the State appropriations process
ts apparent from the display For both 1986 and
1987, the increases in State resources represent
augmentations In 1986, $175,000 of new dollars
were nciuded 1n the MESA allocation to 1nitiate
the "Junior MESA” program, 1n 1987, an augmen-
tation of $183,000 funded new MEP centers In ad-
dition, for both those years, resources were allo-
cated to cover the cost-of-living-adjustments
(coLA) for salaries and benefits for MESA employ-
ees [In 1988, the increase 1n appropriations rep-
resented a range adjustment for salaries and ben-
efits only and not a COLA based on the total dollars
allocated to the total MESA program As with
most intersegmental programs, MESA spends the
overwhelming majority of 1ts State resources on

employee salaries and benefits, which are set by
the host institutions, however, MESA pays the
salaries of all i1ts employees Because salary
scales differ across institutions and MESA’s COLAS
are based upon the Umversity's percentage ad-
justment, unevenness i1n compensation exists
among MESA project staff

Not evident from the display 1s the fact that in 1988,
the private sector support was provided by 60 cor-
porations and private foundations that represent a
spectrum of national and Califorma-based engineer-
ing firms and public utility corporations

In addition to direct monetary donations from busi-
ness and industry, each year MESA receives an 1m-
pressive array of personnel and service contribu-
tions While it 1s difficult to categorize these contri-
butions precisely and to translate these expenditures
into dollars, Display 2 on page 8 summarizes these
private-sector contributions and provides an est:-
mate of their value for the 1988 fiscal year

That display, 1n combination wath Display 1, evi-
dences a commitment to MESA of nearly $3 million on
the part of industry in that year In addition to the
commiment of various types of services, industry
contributed over 8,800 personnel hours 1n that year
to MESA -- an extraordinary investment of time on
the part of corporations Finally, these contribu-
tions, although they are supplementary to the direct
finaneial support received from the private sector,
provide invaluable support to the program If MESA
were required to expend resources for these services
and personnel, the program would be unable to do so
within its present budget, and the resuit would be a
diminution in the quality of the program

DISPLAY 1  Resources Allocated to MESA During Fiscal Years 1985 to 1988, by Allocation Source*

1985 1986
Parcent
Allocation Source Amount Amount Change
Private Sector $751,723 $1,071,322 425%
State Resources $1,291,000 $1,675,000 20 4%
Total Funds $2,142,723 $2,746,322 281%
Private/State Ratio 0 54 064

1987 1988
Percent Percent
Amount Change Amount Change

$1,268,471 18 4% $1,357,849 7 0%

$1,939,318 158% $1,988,835 26%

$3,207,789 16 8% $3,346,684 4 3%
085 068

* Excludes contributions from the public schools 1n the form of teacher release time or volunteer time

Source Califorma Postsecondary Education Commission



DISPLAY 2 Prwate Sector Contributions of Personnel and Services to MESA tn Fiscal Year 1988*

Type of Contribution Descrivtion of Contribution Estimated Value
Personnel
Executives on Loan 13 people full-time $ 895,000
Executives tutoring, attending 8,810 hours at an 440,500
meetings, conducting facility average of $50 per hour
tours, making presentations
Services
Printing Various brochures, pamphlets,
invitations 28,233
Meeting Expenses Facilities, Catering 56,621
Media Production Videotape 5,000
Equipment Calculetors, Copiers,
Fax Machines, Software
Packages, Computers 138,650
Travel For students, advisors, and
staff — 56450
Total $1,570,454

* Exciudes contributions in the form of private scholarships and summer joba for MEF students

Source Calforma Postsecondary Education Commission
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ASSEMBLY BILL 610 states that

the MESA program shall be administered as a
public service program through a cooperative
effort 1nvolving the Superintendent of Public
Instruction, the Regents of the University of
California, the Trustees of the California
State University, the Board of Governors of
the California Community Colleges, private
industry, engineering societies, and profes-
sional orgamizations

MESA’s Board of Directors 1s the embodiment of that
cooperative effort The legislation prescribes 1n gen-
eral terms the composition of the board and deli-
neates its specific roles Further, 1t directs the Post-
secondary Education Commission to report on the
extent to which this Board 18 functioming 1n accor-
dance with the law In this section of the document,
the Commssion does so

Composition of MESA’s Board of Directors

The law states that the composition of MESA’s Board
of Directors should represent secondary educational
institutions, postsecondary educational institutions,
and the private sector MESA's Bylaws specify that
the board should be comprised of a maximum of 20
individuals appointed by the chancellor of the Uni-
versity of California, Berkeley Presently, the board
consists of five secondary representatives, six post-
secondary members, representing each of the public
and independent higher education systems in the
State, six private sector representatives, and three
members representing community agencies The
list of 1ts present members 18 contained 1n Appendix
C of this report

The Commission’s survey of these board members
indicated a general consensus that the size of the
group was adequate and MESA’s various constitu-
encles were represented appropriately

MESA’s Policy-Making Processes

Responsibility of MESA’s
Board of Directors

AB 610 asvigns a set of responsibilities to the board,
and these duties and the extent to which each of
them 15 being discharged adequately are discussed 1n
sequence below

Policy-maker

MESA's board functions in an advisory capacity to the
Statewide Office and the campus adminstrators re-
sponsible for the program As such, 1t recommends
broad policy directions for the program For exam-
ple, recently the Statewide Office proposed a new ad-
mimstrative structure for board consideration Fol-
lowing that discussion, the hoard made a recom-
mendation with respect to the proposal that was in-
fluential 1n the final action taken by the Statewide
Office

Resource procurer

As Displays 1 and 2 on the preceding pages 1llus-
trate, the board has been successful 1n assisting
MESA to secure resources In particular, the extra-
ordinary array of resources provided by the private
sector demonstrates the board’s success in this role
While the process for obtaining State resources, as
described 1n the preceding section, 15 less responsive
to board influence, individual board members have
often assisted the program to secure State resources
Further, the postsecondary members from the van-
ous systems are positioned to support the budgetary
requests of MESA within their own administrative
structures The appropriation of $250,000 to the MEP
centers 1n the State University 1s an example of the
influence that the Board can exert on individual
systems with respect to tnereasing State resources

Overseer of fiscal operations

MESA’s director provides the board with quarterly



financial reports When major decisions concerning
the financial condition of the program are being con-
sidered, the board provides counsel Additionally, it
makes recommendations on the allocation of re-
sources among components as well as on the appro-
priateness of expending resources to expand the pro-
gram n particular directiong

Evaluator

The board receives information regularly on the
performance of participants in the program Howev-
er, the board members responding to the Commis-
sion's survey indicated that they were interested in
increasing their level of involvement in this phase of
the program

Participotion solicitor

According to the law, the board is charged with
enhancing publie, governmental, and industral par-
ticipation in MESA Through its Industry Advisory
Board and its Industry Technical Board, participa-
tion 1n the program has expanded considerably
This participation, 1llustrated in Display 2 above,
demonstrates a laudatory level of industrial invest-
ment 1n the program

Reuviewers of personnel plans

The board is aware of, and participates 1n, major
orgamzational decisions related to personnel mat-
ters, including the selection of the program’s direc-
tor However, because the program is administered
by the University, the Berkeley campus’ policies and
procedures govern personnel actions In addition,
the board participates in, and influences decisions
on, the nature of the program’s personnel structure
The recent proposal by the Statewide Office to re-
gionalize the program staff was discussed with the
hoard and 1ts advice incorporated 1n that personnel
decision

10

Program effectiveness

Clearly, the critical measure of the extent to which a
governance structure functions effectively 1s the suc-
cess of the program MESA has been demonstrably
effective 1n achieving its goal In each of the exter-
nal evaluations conducted during the 1980s on in-
dividual components of the program, the findings 1n-
dicate that the American Indian, Black, and Hispan-
e students who participate 1n MESA are better pre-
pared for college, enroll 1n postsecondary institu-
tions at a higher rate, are retained 1n these institu-
tions 1n greater proportions, and graduate from col-
lege at a higher rate, than students generally in the
State (UCLA Center for the Study of Evaluauon,
1982, and California Postsecondary Education Com-
mission, 1986)

More recent evidence provided by the Statewide
Office indicates that

» 86 4 percent of the MESA participants who grad-
uated from high school 1n 1986 enrolled in college
the following fall This figure compares very fa-
vorably to the statewide average of 57 8 percent -
a figure that represents the college-going rates of
all students, the majority of whom are Caucasians
whose college participation rate has traditionally
been higher than the rates of the student popula-
tion servpd by MESA

¢ Over 72 percent of the MESA participants who
graduated from high school 1n 1986 enrolled in
baccalaureate-granting institutions in California

+ The average score on college admissions tests for
MESA participants is significantly higher than the
statewide average

¢ Of the college freshmen 1n 1986 who participated
in MESA while 1n high school, 81 percent of those
who declared a major were pursuing math-based
degrees

¢ Nearly two-thirds of all students participating 1n
MEP either graduated with an engineering degree
or are continuing their pursuit of that degree pres-
ently -- a rate significantly higher than that of all
engineering students
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Summary

The MESA program 1s functioning in a manner con-
sistent with the specifications of Assembly Ball 610
in several respects

e MESA continues to function as a cooperative effort
involving secondary and postsecondary educators
mn conjunction with private industry to prepare
and encourage students from historically under-
represented backgrounds to prepare for, and suec-
ceed in, mathematics-based fields 1n college This
study substantiates that the commumty of 1ndi-
viduals and corporations involved 1n MESA has
grown over the years as have the financial, per-
sonnel, and service contributions to the program

s The evidence indicates that MESA’s Board of
Directors 18 meeting its legislative mandate in
terms of 1ts composition and operations The en-
thusiasm displayed by board members toward the
program 18 apparent at meetings, 1n conversa-
tions, and 1n actions that contribute to the vitality
of the program

* Although the directive to conduct this study re-
lates to the extent to which the admimistration
and governance of the program are functioning as
prescribed 1n the legislation, the effectiveness of
the program 1n achieving its goals likewise 1s a
concern to the State. In this regard, there 1s
1mpressive evidence that participants in MESA are
succeeding 1n mathematics-based disciplines in
secondary school and college 1n higher propor-
tions than their classmates statewide generally or
1n engineering programs specifically

e There is no evidence to indicate that the in-
tersegmentality of MESA has diminished since the
shaft to the University exclusively of 1ts budget-
ary and administrative responsibilities Indeed,
this study 1ndicates that there has been a budget-
ary expansion 1n terms of both State and private
resources since its placement within the Universi-
ty’s budgetary process Simuilarly, the degree of
participation in the program and on the Beard of
Directors by the gamut of educational represen-

Conclusions and Recommendations

tatives has enhanced over the last four years
However, MESA, like all intersegmental programs,
has unique administrative and budgetary c¢om-
plications that will be discussed later in this sec-
tion

The success of MESA appears to be associated with
three aspects of 1ts administrative operations -- its
collaborative nature, 1ts development through plan-
ned expansion, and 1ts reliance on ongoing evalu-
ation

Collaborative nature

MESA 18 an intersegmental educational program in
several senses

1 MESA functions on a daily basis at secondary
school sites and involves teachers as integral pro-
gram pariicipants

2 MESA centers reside on some campuses of all bac-
calaureate granting systems 1n California

3 MESA has a Board of Directors whose members
represent secondary schools and postsecondary
institutions Therefore, the program has interin-
stitutional support

In addition to 1ts intersegmental cooperative aspect
in the educational arena, MESA collaborates with the
private sector The major involvement of business
and industry in the program has long been one of 1ts
uniqueness and strengths As such, the combined re-
sources and commitment of both the education and
private sectors contribute to the program’s success
and capacity to deliver services to students In this
respect, MESA incorporates one of the Commussion’s
principles in The Role of the Commusston in Acheev-
ing Educational Equity A Declaration of Policy
(1988) -- achievement of educational equity 13 the re-
sponsibility of all sectors of California life

Planned expanston

Over the years, MESA has planned the expansion of
its services 1n a dehiberate manner New compo-
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nents are incorporated into the program design only
upon stabilization of existing services and after
broad-based discussions with constituents about the
feasibility and nature of expansion

For example, 1n deciding to initiate “the Junior
MESA” component, discussions centered on the need
to encourage students earlier 1n the secondary school
careers to prepare for scientific and technological
careers and to enroll in the proper sequence of aca-
demic courses At that point, MESA obtained a major
private foundation grant to provide the resources to
begin this component on a pilot basis at three sites
On the basis of the success of this embryonic ven-
ture, 1t requested State resources for expansion of
the component to all pre-college centers This type of
planned expansion appears to ensure the effective-
ness of continuing components while attention 1s di-
rected to new services

Systematic evaluation

An appreciation of the relationship between effec-
tiveness and evaluation has always been a hallmark
of MESA As such, evaluation is an integral part of
the program’s design There 1s continuous informa-
tion gathering by the Statewide Office for the pur-
poses of documentation and program enhancement

In addition, two external evaluations have been con-
ducted on program components 1n the last six years

-- the UCLA Center for the Study of Evaluation’s
study of the pre-college component 1n 1982, and the
Commission’s analysis of the college program in
1986 Because of the reliance on internal and exter-
nal evaluations, the program consistently 1s posi-
tioned to improve its delivery of services to students

In conclusion, MESA 15 a program whose adminis-
trative operations and policy-making processes are
functioning in accordance with the law and whose
effectiveness can be measured 1n terms of the extent
to which programmatic goals are achieved Second-
ary school educators, postsecondary admimstrators
and faculty, and private sector executives and man-
agers cooperate 1n providing services to students
whose success will contribute to the State’s future
through expansion of its scientific and technological
expertise

12

Conclusions and recommendations

Based on the foregoing analysis, the Commussion of-
fers the following four conclusions and recommenda-
tions -- two that are specific to MESA, and two that re-
late to intersegmental programs in general

MESA-spectfic conclusions and recommendations

Conclusion I MESA has been effective 1n designing
and implementing programs that increase the num-
ber of American Indian, Black, Mexican-American
and Puerto Rican students who are academically
prepared to enter and succeed 1n math-based courses
and disciplines 1n secondary school and postsecon-
dary institutions Additionally, the administrative
operations and policy-making processes of the pro-
gram are functioning efficiently and effectively

Recommendation 1: Given its effectiveness, the
sunset date clause of MESA should be removed
from statute.

Conclusion 2 MESA receives both direct financial
support and indirect contributions 1n terms of per-
sonnel and services from the private sector The pro-
gram can readily account for the direct financial sup-
port 1n accordance with the stipulation in the legisla-
tion about matching funds As the indirect private
sector contributions are unique and worthy of emu-
lation by other programs, the nature and value ac-
crued from this support 1s of interest to the State

Recommendation 2: Because MESA depends
heavily on support from the private sector, par-
ticularly in terms of personnel and services, to
enrich the educational experience for partici-
pating students, it should improve its capacity
to account for these indirect contributions.

(General conclusions and recommendations
on intersegmental programs

Conclusion 3 A major factor in MESA’s effectiveness
15 the involvement of the private sector i1n terms of
its direct financial support, 1ts indirect assistance
through personnel and service contributions, and ac-



tive presence on 1ts Board of Directors To be sure,
the private sector investment 1n MESA has both al-
truistic and self-interest dimensions Altruistically,
business and industry anticipate that their support
will contribute to the general health of the State In
terms of self-interest, the private sector investment
15 expected to result in a competent workforce of the
future from which these corporations will benefit
with respect to both the consumer base and staffing
requirements Notwithstanding the reasons for the
support, private sector involvement 1s the mech-
anism through which MESA offers an expanding pro-
gram of enriched educational experiences to partici-
pating students, particularly in a time of con-
strained State resources

Recommendation 3 Intersegmental programs
designed to improve the preparation and suc-
cess of students for college, especially those stu-
dents from underrepresented backgrounds,
should seek to enhance their involvement with
the private sector.

In this regerd, the Commission will convene a sym-
posium to provide an opportunity for staff of inter-
segmental student preparation programs to develop
strategies for involving representatives of the pri-
vate sector in their projects and for forging greater
educational and industrial cooperation Included in
this symposium will be members of the MESA staff
and boards as well as members of the California
Business Roundtable and other private sector or-
ganizations

Conclusion 4 MESA and other intersegmental
programs are alike 1n two respects

1 Therr goals are general and global, not system or
institutionally specific

2 Their administrative placement within a system
or agency causes them to be dependent primarily
upon that body for support operationally and budget-
arily In the case of MESA, that system 1s the Univer-
sity of California, other intersegmental programs
are placed within the State University (1 e , Califor-
ma Academic Partnership Program), Community
Colleges (1 e , Transfer Centers), State Department

of Education (1 e , College Admissions Test Prepara-
tion Program), and Student Aid Commission (1 e,
Califorma Student Opportunity and Access Pro-
gram)

While their uniqueness and value are derived from
their focus on general goals 1n contrast to specific
system or agency priorities, this focus results in an
operational and budgetary vulnerability for inter-
segmental programs, irrespective of their adminis-
trative placement Simply put, 1t 15 unrealistie to ex-
pect that any system or ageney, particularly 1n times
of constrained fiscal resources, will seek State re-
sources for a program with global postsecondary
goals in contrast to a specific institutional or agency
priority The segments have made considerable pro-
gress 1n recent years in developing an intersegment-
al budget process to address these concerns, how-
ever, resource constraints threaten its continued de-
velopment Furthermore, not all intersegmental
programs are part of this process Because an inter-
segmental approach has proven to be valuable in
achieving State goals, the budgetary process by
which these programs receive State resources should
be reviewed for the purpose of improving their ca-
pacity to focus on developing policy and program-
matic direction and engaging 1n strategic planning
rather than focusing on short-term survival tactics

Recommendation 4: The Commission should
review the current process established by the
systems for reviewing intersegmental program
budgets as a first step in developing recom-
mendations for the State with respect to a bud-
getary process that is responsive to the adminis-
trative and programmatic uniqueness of all in-
tersegmental programs and practices.

Staff will prepare a prospectus for review by the
Commussion that will guide the development of al-
ternatives for requesting, prioritizing, and alloeat-
ing State resources to support effective existing and
new intersegmental programs Through a consulta-
tive process involving systemwide representatives,
experts 1n State budgetary procedures, and interseg-
mental program administrators, the Commission an-
ticipates that consensus can be reached on alterna-
tives to recommend to the State for providing its re-
sources to intersegmental programs

13
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Appendix A

DRAFT

Assembly Bill 610 (1985)

CHAPTER 35 MATHEMATICS, ENGINEERING, AND SCIENCE
ACHIEVEMENT PROGRAM

Article ]|  General Program

8600 The Legslature hereby recogmzes that the connectons
made between the publhc aend private sectors through the
Mathematics, Engineering, and Science Achievement (MESA)
program have resulted in better preparation of underrepresented
students for college 1n mathematics- and science-based fields

The Legslature further recogruzes that the imposition of
additional lugh school mathematics and Enghsh course requarements
for adrmussion to the Umiversity of Cahforma and the Califorma State
Umiversity requires that underrepresented students who aspire to
professions in mathematies- and scence-based fields be placed 1n the
appropriate courses and receive comprehensive career counseling in
grades & through 9

It1s the intent of the Legslature that the MESA program continue
to coordinate the efforts of private industry and the segments of
public education to improve the preparation of underrepresented
students for college in math- and science-based fields, and that the
MESA program operate under the gwdance of its advisory board
composed of representatives from pnvate industry and the segiments
of public educaton

8601 The Mathematics, Engmeering, and Science Achievernent
(MESA) program is a cooperative effort by secondary and
postsecondary educabonal msttutons, working with private
mndustry, to mcrease the number of students who graduate from
college or ummversity with the acadermic sklls needed to gan

employment in engineering, mathemahces, and science-related
professions 1n Cahfornia. The goals of the program shall include, but
not be limited to, all of the following

{a) To mcrease the number of low-income and ethmc mnority
secondary school students who are adequately prepared m
mathematics and science to pursue a mathematics-based course of
study n college

(b) To provide supplemental services at the college and
unrversity level which will result m a higher retenhon rate of
low-income and ethme mnonty students majoring 1 engineering,
computer science, and other mathematics-based nields

(e} To increase the number of college and umiversity graduates
from ethme¢ mmonty backgrounds who secure empiovment and
careers m mathemates-based felds such as engineering,
management, and computer service

8602 (a) To accomphsh the goals set forth m Section 8601, the
program shall include the following two components

(1) Precollege programming, wncluding, but not hmited to,
services provided to pupis in grades 6 to 12, inclusive

(2) College and umversity level programming, including, but not
hrmted to, services provided to students who enter college after
receiving MESA precollege services

(b) The programmung specified n subdivision (a) shall include,
but not be limited to, services designed to accomplish all of the
following
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(1} Encourage studentsn the secondary schools, with a particular
emphasis on students 1n grades 9 to 12, inclusive, to acquire the
academuc skalls needed to study mathematics, engineering, or related
sciences at the postsecondary level

(2) Promote students’ awareness of career opportuntties and the
slalls necessary to realize those opportumties sufficiently early in the
students’ educahonal careers to permit and encourage them to
acqure those skalls

(3) Promote cooperaton among postsecondary educatonal
mnsttutions, the Superintendent of Public Instruchon. and school
districts in worlang towards achieving the goals of the program

(4} Soliczt contnbutions of time and resources from public and
private postsecondary educabonal nshtuhons, hmgh schools, and
pnvate business and mdustry

8604 Subject to the approval of the Regents of the Umiversity of
Califormia, the MESA program shall be administered as a publc
fervice program through a cooperative effort mvolving the
Supernintendent of Publc instruction, the Regents of the Umiversity
of Cahforma, the Trustees of the Cahforma State Umversity, the
Board of Governors of the Califorma Commumty Colleges, private
mdustry, engineering societies, and professional orgamzations

8606. (a) A MESA adwvisory board shall be established, and shall
include, but not be lmited to, representatives from all of the
following

{1) Private business and industry

(2) Secondary educational instrtutions

(3) Postsecondary educational institutions

(b) The MESA adwvisory board shall do all of the following

(1} Develop and recommend goals, objectives, and general
pohicies for the operahon and improvement of MESA

(2) Assist m securing financal, human, and other resources for
MESA from pnate and public sources

(3) Rewview the fiscal affairs of MESA

(4) Contmuously evaluate the success of MESA 1n meeting the
goals specified 1n Section 8601

{3) Attract and enhance public, governmental, and industnial
participation in MESA

(6) Review general personnel plans for MESA

8608 State funding for the MESA program shall be provided on
2 matching besis, so that the total dollar amount recerved from
private sources equals at least 50 percent of the total dollar amount
provided by the state

8608 Prnor to January 1, 1989, the Califorma Postsecondary
Education Commussion shall report to the Legislature regarding all
of the followmg

(a) Whether MESA 15 operating as a cooperative effort of
secondarv and postsecondary educational instituhons worlung with
prnivate industry, as specified 1n Section 8604

(b) Whether the MESA advisory board 1s funchomng as specified
1n Sechion 8606

(¢) Recommendations for the improvement of MESA operations,
as appropriate and consistent with legislahve mntent stated 1n Section

8610 Commencing on January 1, 1988, the Regents of the
Unmiversity of Califormia shall submut an annnal report to the
Legislature regarding the number of students served by MESA and
the success of the program m fulfilhng the goals specified in Section
8601 The report shall be submutted on or before January 1 of each
vear
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Article 2 Model Engineering and Science Career Preparatorv
Program

8612 To supplement exshng precollege programmng, the
MESA program shall develop 2 model comprehensive engineering
and science career preparatory program designed to mcrease jumor
high school pupils’ awareness of, and preparation for career options
m engineering and science The objectives of the program shall be
all of the following

{(a) To increase the pool of low-income and ethmce minonty
students who complete jumor high school prepared to embark upon

a college preparatory hugh school program which includes four years
of coursework in mathemancs, English, and science, respectively

(b) To mcrease the number of low-income and ethme rmnorty
Jumor high school students who complete prealgebra and
pregeometry courses

(c) Te enhance the content and consistency of general
mathematies and science jumor high school curmcula

{d) To provide jumor high school teachers with in-service and
other training opportunities which improve the quality of ther
wstruction and their interaction with students

The model program shall emphasize providing services to pupils
mn grades 6 to 9, inclusive, and shall include the involvement of
industry and practicing engineers

§614. In order to properly test and evaluate the model program
developed pursuant to Sechon 8612, MESA shall establish pilot
projects at a mummum of three centers located throughout
Califorma Each center shall serve an area which includes at least
four jumor high schools and approximately 130 students

8616 The Cahforma Postsecondary Education Comrmssion shall
evaluate the effechveness of the pilot projects estabhished pursuant
to Sechion 8614. On or before September 1, 1989, the comurmssion shall
submut to the Legslature a report summanzing the evaluaton,
including, but not hmuted to, 1ts recommendations regarding the
ments of the model program

8618 The sum of one hundred seventy-five thousand dollars
($175,000) 1s hereby appropnated from the General Fund to the
Unuversity of Cahforma for the 1985-86 fiscal year, for allocation to
the Mathematics, Engineenng, and Science Achievement {MESA)
program for purposes of funding the piot projects estabhshed
pursuant to Section 8614

(b} It 15 the intent of the Legslature that funding for the
conhnuation of the pilot projects established pursuant to Sechon
8614 through the 1988-89 fiscal year be provided through the
appropnation for the Umversity of Califorma provided in the annual
Budget Act

{¢) The funds appropnated for purposes of funding the pilot
projects established pursuant to Section 8614 shall not be available for
expenditure 1n any Hscal year unless the MESA program cbtains one
hundred seventy-five thousand dollars ($175,000) 1 matching funds
from the private sector for that fiscal year Upon certificabion by the
program of the availability of matching funds, the Regents of the
Umversity of Califormza shall transfer an amount equal to the amount
of matching funds to the MESA program

Article 3 General Provisions

8620 No provision of this chapter shall apply to the University of
Califorma unless 7tile Regents of the University of California, by
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resolution, make that provimon applicable

8622 This chapter zhall become inoperstive on June 30, 1980,
and, as of January 1, 1991, 1s repealed, unless a later enacted statute,
which becomes effective on or before January 1, 1991, deletes or
extends the dates on which 1t becomes inoperative and 1s repealed

SEC 2 This act 15 an urgency statute necessary for the
unmediate preservation of the pubhe peace, health, or safety within
the meamng of Article IV of the Consttution and shall go into
mmmediate effect The facts conshitubng the necessity are

In order to provide funding for the establishment of pilot projects
pursuant to the provisions of this act in the 1985-86 fiscal year, 1t 15
necessary that tins act take effect immedhately



Appendix B MESA’s Industry Advisory Board

Ryutano Baba
Vice President of the Admin:stration Group
Ricoh Electronics, Inc

David R Barclay
Human Resource Development Director
Hughes Electronics of Hughes Aircraft Company

Mike Beasley
Business Professional Products Manager
IBM Corporation

Willard T Chamberlain
Senior Viece President
ARCO

Rogg Colhins
Corporate Director and Community Liaison
Northrop Corporation

David W Crain
Engineer 1n the Computer Science Division
Southern California Gas Company

Russ Cunningham
Vice President
Pacific Gas and Electric Company

Art Dauer
Director of Personnel
Hewlett Packard Company

Robert H Friesen
Vice President of the General Products Division
IBM Corporation

Georged Gleghorn

Vice President and Chief Engineer for Space and
Technology

TRW, Inc

Dennis Heller
Human Resources Direetor
Northern Telecom, Inc

John H Hunt
Personnel Manager
Southern California Edison

Jean Paul Jacobs
Almaden Research Center
IBM Corporation

Otto K K;jos

Vice President for Engineering and Operations
Services-Western Operations

Fluor Daniel

C H Mackdanz
Industrial Relations Vice President
Chevron, US A

C L McMillan

Vice President for the Division of Human Resources
and Administrative Services, Valley Systems
Division

General Dynamies

David Morse
Employee Placement Director
Pacific Bell of Pacific Telesis

Glenn Palmer
Division Employee Relations Manager
Exxon, US A

Ken Patton
Compliance and Urban Affairs Director
Rockwell International

James B Poling
Vice President of Human Resources
General Telephone of Califormia

John Rolwing
Deputy Manager of Personnel
Bechtel Power Company of the Bechtel Group, Inc

A J Schiewe
Vice President of Laboratory Operations
Aerospace Corporation

Charles Smith
Executive Director of Pacific Bell
Pacific Telesis

George Weida
Vice President of Human Resources
San Diego Gas and Electric Company

S Dwight Wheeler
Vice President for Human Resources
Litton Guidance and Control Systems
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Ed Apodaca

Director of Admassions and Qutreach Services

University of Califorma

Tomas Arciniega
President
Califorma State University, Bakersfield

Lawrence J Baack
Community Relations Manager
Pacific Gas and Electric Company

Herbert Carter
Executive Vice Chancellor
California State University

R M Collins
Consultant
Bechtel Corporation (Formerly)

Ramon Cortines
Superintendent
San Franecisco Unified School District

Eugene Cota-Robles
Assistant Vice President, Acadermic Affairs
University of California

Fred Easter (ex-officio)
MESA Statewide Director
University of California, Berkeley

Marjorie Gardner (ex-cficio)
Lawrence Hall of Science Director
University of California, Berkeley

Rod Hanks
Human Resources Director
Lockheed Califorma Corporation

Kati Haycock
Executive Director
The Achievement Council

MESA’s Board of Directors

Gene A Houston
Northwestern Region 11 Manager
1BM Corporation

Kaye Kiddoo
Director
State Department of Employment Development

Raymond Landis
Dean of the School of Engineering and Technology
Califorma State University, Los Angeles

JuanF Lara

Executive Director of the Center for Academic
Interinstitutional Programs

UCLA Graduate School of Education

Joseph P Linscomb
Deputy Superintendent for Instruction
Pasadena Unified School District

Povindar K Mehta (ex-officio)
Associate Professor
University of California, Berkeley

Richard E Pesqueira
Executive Director of the Western Regional Office
The College Entrance Examination Board

Mary Perry Smith (ex-officio)
Consultant
MESA Statewide Office

Charles Smith
Executive Director
Pacific Telesis Group

Shirley Thornton
Deputy Superintendent for Specialized Programs
State Department of Education

S Dwight Wheeler

Vice President for Human Resources
Litton Guidance and Contro! Systems
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CALIFORNIA POSTSECONDARY EDUCATION COMMISSION

THE California Postsecondary Education Commus-
sion is a citizen board established in 1974 by the
Legislature and Governor to coordinate the efforts
of California’s colleges and universities and to pro-
vide independent, non-partisan policy analysis and
recommendations to the Governor and Legislature

Members of the Commission

The Commission consists of 15 members Nine rep-
resent the general public, with three each appointed
for six-year terms by the Governor, the Senate
Rules Committee, and the Speaker of the Assembly
The other six represent the major segments of post-
secondary education in California

As of February 1980, the Commissioners represent-
ing the general public are

Mim Andelson, Los Angeles,

C Thomas Dean, Long Beach,

Henry Der, San Franciseco,

Seymour M. Farber, M D, San Francisco;
Helen Z. Hansen, Long Beach,

Lowell J Paige, E]l Macero, Vice Chair,
Cruz Reynoso, Los Angeles, Chair,
Sharon N Skog, Palo Alto, and

Stephen P Teale, M.D , Modesto

Representatives of the segments are

Yori Wada, San Francisco, appointed by the Re-
gents of the University of California,

Theodore J Saenger, San Francisco, appointed by
the Trustees of the California State University,

John F Parkhurst, Folsom, appointed by the Board
of Governors of the California Community Colleges,

Harry Wugalter, Thousand QOaks, appointed by the
Council for Private Postsecondary Educational In-
stitutions,

Joseph D. Carrabino, Orange, appointed by the
California State Board of Education, and

James B Jamieson, San Lws Obispo, appointed by
the Governor from nominees proposed by Califor-
nia's independent colleges and universities

Functions of the Commission

The Commuission is charged by the Legislature and
Governor to "assure the effective utilization of pub-
lic postsecondary education resources, thereby elimi-
nating waste and unnecessary duplication, and to
promote diversity, innovation, and responsiveness
to student and societal needs "

To this end, the Commission conducts independent
reviews of matters affecting the 2,600 institutions of
postsecondary education 1n California, including
community colleges, four-year colleges, universi-
ties, and professional and occupational schools

As an advisory planning and coordinating body, the
Commisgion does not administer or govern any 1n-
stitutions, nor does 1t approve, authorize, or accredit
any of them Instead, it cooperates with other State
agencies and non-governmental groups that per-
form these functions, while operating as an indepen-
dent board with 1ts own staff and 1ts own speeific du-
ties of evaluation, coordination, and planning,

Operation of the Commission

The Commussion holds regular meetings throughout
the year at which 1t debates and takes action on
staff studies and takes positions on proposed legisla-
tion affecting education beyond the high school in
California By law, 1ts meetings are open to the
public Requests to speak at a meeting may be made
by writing the Commission 1n advance or by submat-
ting a request before the start of the meeting

The Commission’s day-to-day work 1s carried out by
1ts staff in Sacramento, under the guidance of its ex-
ecutive director, Kenneth B O'Brien, who 13 ap-
pointed by the Commussion

The Commussion publishes and distributes without
charge some 30 to 40 reports each year on major is-
sues confronting California postsecondary educa-
tion Recent reports are listed on the back cover

Further information about the Commission, 1ts
meetings, 1ts staff, and 1ts publications may be ob-
tained from the Commission offices at 1020 Tweifth
Street, Thurd Floor, Sacramento, CA 98514-3985,
telephone (916) 445-7933



The Effectiveness of the Mathematics, Engineering, Science Achievement
(MESA) Program’s Administrative and Policy-Making Processes
California Postsecondary Education Commission Report 89-4

ONE of a series of reports published by the Commis-
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charge from the Publications Office, California Post-
secondary Education Commission, Third Floor, 1020
Twelfth Street, Sacramento, California 95814-3985.
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Supplemental Language in the 1938 Budget Act (Qc-
tober 1988)

88-36 Impiementing a Comprehensive Student In-
formation System in California. A Recommended
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Create an Off-Campus Center to Serve Monterey,
San Benito, and Santa Cruz Counties (Qectober 1988)

88.38 Progress in Implementing the Recommenda-
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88-41 Beyond Assesament. Enhancing the Learning
and Development of Califorma’s Changing Student
Population. A Report itt Response to the Higher Edu-
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ber 1988)

88-42 The Role of the Commussion in Achieving Ed-
ucational Equity A Declaration of Policy (December
1988)

88-43 Education Needs of California Firms for Trade
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nia Postgecondary Education Commssion { December
1988)

88-44 Progress on the Development of a Policy for
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to the 1988-89 Budget Act (December 1988)
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Fuil-Service Campus in the City of San Marcos 1n
Northern San Diego County (January 1989)

89-3 Toward Educational Equity Progress in Im-
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lution 83 of 1984* A Report to the Legisiature in Re-
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1987) {January 1989)
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